IN TRO DU C TIO N
Sudan is one of the richest African countries in live stock. It has a total number of over 135.000.000 heads of cattle, sheep and goats. The ministry of Animal Resources (2003) gave an estimate of the total annual milk production as 7.298.000 tons. Large amount of this milk is processed into cheese; with abundant amount of whey as a by-product. Such whey is not economically utilized, in stead, it is disposed away, the thing that causes health hazards and environmental pollution. As a binder, non-fat dried milk has been extensively used in the manufacture of many meat products. It consists of 35% protein, 80% of which is casein. Casein is bound to calcium, and that affects its solubility and hence its emulsification capacity. The residual 20% consist of beta lacto-globulin and lacto-albumin which are highly water soluble and of excellent emulsification capacity (Judge et al., 1989) . Whey is the only direct by product of cheese making. It is the separated watery protein of milk, usually obtained by acid, heat, or rennet co agul a t io n. It i s o p aque an d gree ni s h-ye ll o w with total solids generally of 6.0 -6.5 % and a biological oxygen demand (BOD) of 32.000 (Kosikowski, 1979) . Whey constitutes 45-50% of the total milk solids, 70% of milk sugar lactose, 20% of milk proteins and 70-90% of milk minerals and most importantly, almost all of the water soluble vitamins originally present in milk (Horton, 1995) . It contains high quality protein, lactose, minerals (calcium, phosphorus, magnesium, and Zink), vitamins and traces of milk fat (Mcbean, 2003) .
M AT ER I ALS & M E TH OD S
Samples of whey were collected from cheese makers at Hillat Kuku (Khartoum North) in clean plastic containers. The samples were salted (4% sodium chloride), filtered through a clean sheet of cloth, and pasteurized at 72 C. Then the products were cooled and divided into two portions prior to drying. One portion was spray-dried and the other was sun-dried . 
Whe y collect ion and Preparat ion
The protein, fat, ash, moisture content and solubility % of the two whey samples were presented in Table ( Samples were spray-dried using, a spray drier (Anhydro Type Lab, S1, Copenhagen, 1974) . A fine spray of whey was forced rapidly through a stream of heated air at an internal temperature of 150 C and at an external temperature of 70 C. The flow rate and the pressure were adjusted to 40ml/min, 1.5 bar respectively. The dried powder was received at the bottom of the drying chamber. Samples were cooled, weighed, packed in polyethylene bags, labeled and then kept at -18 C until used.
Sp ray Drying
Stainless steel trays (40×70 cm) were used for sun-drying. One liter of whey was poured in each tray and left to evaporate by direct sun heat (mean out door temperature was 40 C). Samples were transferred in doors at room temperature for 24 hr, and then turned to powder using an electrical blender. Samples were packed in polyethylene bags, labeled and kept at-18 C until needed.
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Sun-Drying
Moisture, protein, and ash contents were determined according to AOAC (1995) .
Proximate Analyses
Solubility percentage was carried out according to Pearson, 1976 .
Solubilit y Perc entage
Ten ml from each sample of raw sorghum flour and fermented dough were transferred to 90 ml sterile peptone water (0.1%) and thoroughly mixed to give 1:10 dilution 'first dilution'; serial dilutions were prepared by transferring one ml from first dilution (10 ) to 9 ml peptone water, (10 ) and so on (10 , 10 , etc. ) as described by Harrigan and McCance (1976) .
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Micr obiological Analysis P repa ra t ion of serial dil ut io ns
Total viable count was carried out using the pour plate methods as described by Harrigan and MacCance (1976) . One ml of each dilution was transferred aseptically into sterile Petri dishes. Plate count agar has been recommended as the culture medium for plate count 15ml of melted cooled (45 C). Plate count agar was added and allowed to solidify. The plates were incubated at 37 C for 48 hrs. A colony counter was used to count the viable bacteria colonies. The results were expressed as colony forming units per gram. 
T ot al v iab le cou nt
MacConkey Broth (Oxoid) was used. 1 ml was added to MacConkey broth culture medium with a Durham's tube. All tubes were incubated at 37 C for 24 h. For positive tubes, numbers of bacteria were looked out from statistically calculated, MPN prepared tables used for Most Probable Number (Andrews, 1992) . 
Enu mera tion of t ot a l Col iforms
The stage of the pre-enrichment of Salmonella medium was done by mixing 25 g of sample with 225 ml of buffer peptone water in a sterile microbiological bag. The pre-enrichment culture was incubated for 24 hours at 37°C. One ml of the pre-enrichment culture was added to 10 ml of selenite broth and incubating at 37°C for 24 hours. The stage of plating on selective agar media was done by transferring a loopfull of the selective enrichment media to the surface of bismuth salphite agar and spreading to obtain isolated colonies (Harrigan and MacCance, 1976) .
Det ect ion of Sa lmonel la
Yeasts were enumerated by surface plating on malt extract agar (Oxoid) with 0.01% chloramphenicol as bacterial inhibitor and incubated aerobically at 25 C for 2-3 days (Harrigan and MacCance, 1976 
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functionality and nutritional value of whey products. Banavarna et al. (2003) reported that the composition of whey protein products vary based upon source of milk, method of production, type of cheese being produced and individual manufacture specifications. Although, the fat content was not significantly (p<0.05) different in the two samples, but that of the spray dried sample is comparatively higher than the sun dried one. The fat content of whey varies depending on process parameters such as the strength of the coagulum at cutting, the curd-cutting mechanism (manual vs. mechanical), the size of the curd, and time allowed for skin formation on curd particles (Johnson et al., 2001 ).
The spray dried whey contained significantly (p0.05) higher ash content when compared to the sun dried whey powder, where as the latter contained higher moisture content. This could be due to the high temperature of spray drying method compared to the sun drying (Salunkhe, et al., 1973) . Significant difference (p<0.05) was detected in the solubility between the sun dried whey and the spray dried one. Acid and sweet whey powders were studied by Marvropoulon and Kosikowski (1973) and reported that solubility of whey powders in water and in 5% ethanol in water ranged from 91.4 to 99.7% and in 5% sodium chlorine solutions, 72.8 to 98.2%. Acid whey powders generally were more stable to storage at room temperature than sweet whey powders and that the microorganisms in acid whey powders were few. McCarthy (1986) reported that the presence of lactic acid in milk and the type of spray drying are directly influencing the solubility of milk powders. The observed differences in solubility index could be due to the lower pH value of the sundried whey. The total bacterial count (TBC) of whey powders as shown in table-2 and figure 2, indicate that there was significant difference (P<0.05) between the sun dried whey and the spray dried whey in total bacterial count. The sun dried whey had the higher total bacterial count compared with the spray dried whey. The noticeable differences in total bacterial count (TBC) could reflect the variation in hygienic and sanitary parameters between the two methods of drying. The spray drying exposes the whey to a high temperature. In addition to that the sun-dried whey could be exposed to an air contamination during the sun drying. The high moisture content might be a detrimental factor (Frazier, 2008) . Lower pH was seen in the sun-dried when compared to the spraydried why samples indicating lower acidity in latter. In their study on whey powder, Banavarna et al., (2003) reported a narrower pH range of 5.95 6 compared with 5.2 -5.3 observed in this study. The observed significant differences (p<0.05) could be due to fermentation during the sun-drying (Frazier, 2008) .
CO NCLU SI O N
From the present study it was concluded that no significant differences were detected in the contents of proteins and fat between the spraydried and sun-dried whey, while significant differences were seen in the values of moisture, ash, solubility and the pH. Microbiologically, the sun dried whey contained higher total bacterial count than the spray dried one, but both are free of salmonella, coliform and spore-forming bacteria and yeast and moulds.
